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DETAILED ACTION 



Response to Amendment 

1 . This action is responsive to the amendment and remarks submitted 07/24/2008 
and the supplemental response submitted 11/04/2008. Claims 1, 3, 8, 14, and 16 are 
amended. Claims 2, 9, 15, 17, and 18 are currently canceled. No new claims are 
added. Claims 1, 3-8, 10-14, 16, 19, and 20 are currently pending in the Application. 



Response to Arguments 

2. Applicant's arguments with respect to claims 1, 8, and 14 have been considered 
but are moot in view of the new ground(s) of rejection. 



Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 07/24/2008 and 
1 1/04/2008 are being considered by the examiner. 



Drawings 

4. The drawings were received on 1 1/04/2008. These drawings are accepted. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1, 3, 4, 7, 8, 11-14, and 16 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Luo et al. (US Patent 7,251 ,406, hereinafter Luo). Luo teaches: 

Claims 1 and 8: a planar waveguide (204); and 

a tapered waveguide extension (205) formed at an end of the planar waveguide 
for coupling light between the planar waveguide and an optical fiber (see figure 2a), the 
waveguide extension having a core (206, 207) formed of a single material on a planar 
substrate structure (201 ), said core having first (upper right side of portion 205, as seen 
in figure 2a) and second (lower left side of portion 205, as seen in figure 2a) ends, a top 
surface (uppermost surface), side surfaces (side edges of 206) and a flat (bottommost 
surface), planar bottom surface opposite said top surface and positioned adjacent said 
planar substrate structure (see figure 2a), a predetermined plurality of steps (see figure 
2a, the steps formed by portions 206 and 207) formed into the top surface by dry 
etching (column 8, lines 49-51) the waveguide extension so as to vertically and 
horizontally taper said waveguide extension between the first and second ends (see 
figure 2a), each of the steps having predetermined height and length, and the side 
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surfaces (sides of 206) being smooth from the first end of the waveguide extension to a 
second end of the waveguide extension to create a uniform, horizontal taper (see figure 
2a, the portion 206 is smooth from the first to the second end). 

Claim 3: wherein the vertical and horizontal tapers narrow at the same end of the 
core (see figure 2a). 

Claims 4 and 11: the device further comprising a dielectric cladding layer (202, 
column 8, lines 63-66) formed over the core (see figure 2a). 

Claims 7 and 12: further comprising dielectric layers formed under and over the 
core, wherein the dielectric layers each have a refractive index that is lower than the 
refractive index of the core (202 and the corresponding upper cladding, not shown in the 
figures, column 6, lines 31-43). 

Claim 13: further comprising the optical fiber (208). 

Claim 14: (a) providing a planar substrate material (201), 

(b) forming a core layer (203) of core material for the tapered waveguide on the 
planar substrate material, said core laver having first (upper right end as seen in figure 
2a) and second (lower left end as seen in figure 2a) ends, a top surface, and a flat, 
planar bottom surface opposite said top surface: 

(c) forming said first and second ends of the core layer so that the first end is 
wider than the second end (see figure 2a); 

(d) forming sidewalls of said core laver so that they are smooth and extend 
between said first end and said second end to create a uniform, horizontal taper 
between said ends (see the sides of layer 206); 
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(e) applying a protective layer (mask) over a predetermined area of the core laver 
extending from the first end towards the second end to define a protected area and 
leaving an unprotected area on said core layer; 

(f) dry etching (column 8, lines 49-62) the unprotected area of the core laver to a 
predetermined depth defining a step having a height without etching through said single 
core material (see figure 2a); and 

(g) repeating steps (e) and (f) a predetermined number of times, each time 
extending the protected area farther from the first end to define a length of a new step 
so as to form a predetermined number of steps in the top surface of the core layer so as 
to vertically taper said core layer, each step having a predetermined height and a 
predetermined length (column 8, line 33 - column 9, line 28, and column 1 5, lines 1 6- 
22, these lines teach using etching and masking to fabricate the device of figure 2a, 
which would necessarily include etching unprotected parts of the waveguide, also see 
figure 6 which discloses repeating the masking and etching steps to create new steps). 

Claim 16: wherein the step of providing said substrate further includes: providing 
said substrate with a dielectric layer (202) formed on the substrate, and the core layer 
(203) being formed on the dielectric layer (see figure 2a). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 5, 6,10,1 9, and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Luo. 

With respect to claim 5, Luo teaches the limitations of claim 1 as previously 
stated and wherein the planar substrate structure includes a dielectric layer (202) 
formed over a substrate (201 ). 

Luo is silent to the substrate (201 ) being made of a semiconductor material. 

The Examiner takes official notice that the use of a semiconductor material, 
particularly silicon, as the material for substrates is well known in the semiconductor 
substrate art with the benefit of being durable and cheap. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to make the substrate (201 ) in the Luo device out of silicon, a well 
known semiconductor material, since it has been held to be within the general skill of a 
worker in the art to select a known material on the basis of its suitability for the intended 
use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. One of ordinary 
skill in the art would be motivated to use silicon as the material of the substrate because 
it is a cheap and durable material. 

With respect to claims 6 and 10, Luo teaches the limitations of claims 1 and 8 
as previously stated. Luo is silent to the core being made of crystalline silicon. 

The Examiner takes official notice that it is well known to use crystalline silicon 
glass as the material of the waveguide core in the optical waveguide art, because it has 
the benefit of being easy to manufacture and is capable of propagating optical signals 
with minimal losses. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use crystalline silicon as the material of the core in the 
waveguide, since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. One would be motivated to use 
crystal silicon as the material for the core because it is easy to manufacture, and is 
capable of propagating optical signals with minimal losses. 

With respect to claims 19 and 20, Luo teaches the limitations of claim 14 as 
previously stated. 
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Luo is silent to the polishing of the wider end of the tapered waveguide or the 
applying an anti-reflective coating at the wider end of the tapered waveguide. 

The Examiner takes official notice that the act of polishing and applying anti- 
reflective coatings to optical fiber connection points is well known in the optical 
waveguide art and is useful for lowering the amount of unwanted back reflections, which 
reflect light back into the optical fiber at connection points. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to polish and apply an anti-reflective coating to the wider end of the 
tapered waveguide because in doing so, unwanted back reflections causing signal 
attenuation can be reduced, increasing efficiency of the device using a simple and low 
cost method. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 



Application/Control Number: 10/583,523 Page 9 

Art Unit: 2874 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN M. BEDTELYON whose telephone number is 
(571)270-1290. The examiner can normally be reached on Monday - Friday, 10:00am - 
6:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Uyen-Chau Le can be reached on 571-272-2397. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J MB/ 

Examiner, Art Unit 2874 



/Kevin S Wood/ 
Primary Examiner, Art Unit 2874 



